Memory processes can be enhanced by reward, and social signals such a smiling face can be rewarding to humans. Using event-related functional MRI (fMRI), we investigated the rewarding effect of a simple smile during the encoding and retrieval of face-name associations. During encoding, participants viewed smiling or neutral faces, each paired with a name, and during retrieval, only names were presented, and participants retrieved the associated facial expressions. Successful memory activity of face-name associations was identified by comparing remembered vs. forgotten trials during both encoding and retrieval, and the effect of a smile was identified by comparing successful memory trials for smiling vs. neutral faces. The study yielded three main findings. First, behavioral results showed that the retrieval of face-name associations was more accurate and faster for smiling than neutral faces. Second, the orbitofrontal cortex and the hippocampus showed successful encoding and retrieval activations, which were greater for smiling than neutral faces. Third, functional connectivity between the orbitofrontal cortex and the hippocampus during successful encoding and retrieval was stronger for smiling than neutral faces. As a part of the reward system, the orbitofrontal cortex may modulate memory processes of face-name associations mediated by the hippocampus. Interestingly, the effect of a smile during retrieval was found even though only names were presented as retrieval cues, suggesting that the effect was mediated by face imagery. Taken together, the results demonstrate how rewarding social signals from a smiling face can enhance relational memory for face-name associations.
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Introduction
Memory processes can be enhanced by reward, and social signals such as a smiling face can be rewarding to humans. A smiling face makes people appear more trustworthy (Winston, Strange, O'Doherty, & Dolan, 2002) and familiar (Baudouin, Gilibert, Sansone, & Tiberghien, 2000) , as well as more attractive and kind (Otta, Folladore Abrosio, & Hoshino, 1996) . Happy expressions are also identified more easily than other expressions (Kaufmann & Schweinberger, 2004; Leppanen & Hietanen, 2004) , and smiling faces are remembered better than surprised, angry or fearful faces (Shimamura, Ross, & Bennett, 2006 ). An intriguing possibility is that the enhancing effect of a smile on memory for faces reflects an effect E-mail address: t-tsukiura@aist.go.jp (T. Tsukiura). of brain regions associated with reward, such as the orbitofrontal cortex (OFC), on brain regions associated with memory, such as the medial temporal lobes (MTL: hippocampus and parahippocampal gyrus). The current functional MRI (fMRI) study investigated this hypothesis.
The important role of OFC in reward processing has been demonstrated by cognitive neuroscience studies with animals and humans (for review, see Martin-Soelch et al., 2001; McClure, York, & Montague, 2004; O'Doherty, 2004; Rolls, 2000) . For example, single unit recording studies with non-human primates have shown that OFC contributes to the coding of the reward value of stimuli (Critchley & Rolls, 1996; Rolls, Sienkiewicz, & Yaxley, 1989) . In addition, functional neuroimaging studies have shown that OFC activity is associated with coding reward from a variety of sensory modalities, including taste, olfaction, somatosensory, auditory, and vision as well as more abstract reward such as money (for review, see O'Doherty, 2004) . For example, one study found greater OFC activity when participants viewed beautiful than ugly paintings, regardless of the category of the painting (Kawabata & Zeki, 2004 
